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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce manufacturing 
man-hours, as well as to planarize and miniaturize 
configuration, and to increase output 
SOLUTION: A stator 23 of a motor 21 has a printed 
wiring board 25, and a pair of rotary members 26 and 27 
which are contained in a rotor 24 is arranged at both 
sides in the axial line direction of the printed wiring 
board 25. The rotary members 26 and 27 are provided 
with a pair of ring-shaped support members 29 and 30 
and ring-shaped permanent magnet pieces 31 and 32 
accommodated at sides that are along the axis direction 
of the support members 29 and 39 and facing opposite 
to each other for fixing. A plurality of coils 36 are formed 
on at least one surface facing each of the rotary 
members 26 and 27 of the printed wiring board 25 
through printed wiring. The coils 35 are successively 
energized, thus forming a rotary magnetic field which 
advances in the clockwise direction of the printed wiring 
board 25 and rotating the rotor 24 through the magnetic 
connection with the permanent magnet pieces 31 and 32. 
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* NOTICES * 
Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The flat form brush loess direct-current motor which the magnetic field which counters in the 
direction of an axis, is fixed to the axis of rotation by the same axle, is arranged between two or more 
magnetic substance with which a unlike pole was magnetized by turns by hoop direction, and two or more 
of these magnetic substance, is equipped with a coil arrangement object with which two or more coils 
which generate magnetic flux in the direction of an axis are arranged along a hoop direction, and 
advances to a hoop direction by the energization to two or more coils of this coil arrangement object was 
made having been generated. 

[Claim 2] A flat form brush loess direct-current motor according to claim 1 by which a magnetic pole 
which is mutually different is magnetized by the same location of a hoop direction of each magnetic 
substance of the direction both sides of an axis of this coil arrangement object. 

[Claim 3] Said coil arrangement object is a flat mold brush loess direct-current motor containing a 
plate like base material which supports said two or more coils according to claim 1. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the flat form brush loess 

direct- current motor by which the wiring substrate is built in. 

[0002] 

[Description of the Prior Art] Drawing 5 is the cross section of the conventional wiring substrate built-in 
brush loess direct-current motor (the following, motor) 1. Hereafter, a motor 1 is explained with reference 
to drawing 5 . The stator 3 and the rotator 4 are arranged in the casing 2 of a motor 1. By the motor 1 of 
this conventional technology, the rotating magnetic field which advance to the hoop direction of the wiring 
substrate 5 are formed by a stator 3 being equipped with the wiring substrate 5 built in casing 2, and two 
or more coils (not shown) being formed in the surface which attends the rotator 4 of the wiring substrate 5 
with printed wiring, and each coil being arranged along the hoop direction of the wiring substrate 5, and 
energizing in these coils. The circuit element 6 which controls the energization to a coil etc. is arranged at 
the periphery section of the wiring substrate 5, and the magnetometric sensor 7 is arranged at the inner 
circumference section of the wiring substrate 5. On the other hand, said rotator 4 is equipped with the 
permanent magnet piece 10 of the shape of a ring fixed to the axis of rotation 8 of a motor 1 by the 
supporter material 9. N pole and the south pole are magnetized by turns along the hoop direction by this 
permanent magnet piece 10. Said axis of rotation 4 is supported by bearing 11 free [ the rotation to said 
casing 2]. 
[0003] 

[Problem(s) to be Solved by the Invention] As a stator, since a coil iron core does not need to be used for 
such a motor 1, it has the advantage that a configuration is miniaturized. However, since [ which meets in 
the direction of an axis of a rotator 4 ] running torque is generated by the magnetic coupling of the surface 
and the coil on the wiring substrate 5 on the other hand, the motor 1 of the conventional technology has 
the low effectiveness of a motor 1, and a limit is in the magnitude of the running torque to produce. For 
this reason, there is a trouble that the use of a motor 1 is limited extremely in the case of the Koide force. 
[0004] Moreover, in order to use for the use of a comparatively big output, a core is needed, but while it is 
necessary to use a wound core etc. and a configuration becomes large-sized for reduction of the iron loss in 
a core, there is a trouble that the manufacture man day of a motor increases. 

[0005] It is offering the flat mold brush loess direct-current motor which this invention's is made the 
above-mentioned trouble's being solved, a configuration's is flattened and the purpose's is miniaturized 



^j^reduced, and can moreover increase an^^^it 



while a manufacture man 
[0006] 

[Means for Solving the Problem] Two or more magnetic substance with which a flat mold brush loess 
direct- current motor of this invention is equipped counters in the direction of an axis, and is fixed to the 
axis of rotation by the same axle, and a unlike pole is magnetized by turns by hoop direction. A coil 
arrangement object is arranged among two or more of these magnetic substance. Two or more coils which 
generate magnetic flux are arranged along a hoop direction by coil arrangement object in the direction of 
an axis. It energizes to two or more coils of this coil arrangement object, and rotating magnetic field which 
advance to a hoop direction of a coil arrangement object are generated. 

[0007] A magnetic pole which is mutually different may be magnetized by the same location of a hoop 
direction of each magnetic substance of the direction both sides of an axis of the above-mentioned coil 
arrangement object in this invention. 

[0008] Furthermore, in this invention, the above-mentioned coil arrangement object may contain a 
plate -like base material which supports two or rfiore coils. 

[0009] According to this invention, it energizes to two or more coils of a coil arrangement object, and if 
rotating magnetic field which advance to a hoop direction of a coil arrangement object are generated, each 
coil and each magnetic pole of the magnetic substance of both sides of a coil arrangement object will £arry 
out magnetic coupling, the magnetic substance will be made to generate running torque, and the axis of 
rotation will rotate. 

[0010] Since a mutually different magnetic pole is magnetized by the same location of a hoop direction of 
each magnetic substance of the direction both sides of an axis of the above-mentioned coil arrangement 
object at this time, since magnetic flux from two or more coils of a coil arrangement object can carry out 
magnetic coupling to a magnetic pole of both sides of a coil arrangement object strongly, respectively, it 
can increase effectiveness of a motor also at this point. 

[0011] Moreover, an output of a motor is made for a motor of this invention to increase, as a configuration 
which includes a coil arrangement object as a stator was adopted and mentioned above using a 
configuration which contains the magnetic substance as a rotator. Therefore, necessity using a 
configuration which is [ iron core / which gave a coil ] bulky is canceled, and a configuration of a motor can 
be flattened and it can miniaturize. Moreover, since it is not necessary to use an iron core which gave said 
coil, a man day which manufacture of such an iron core takes is reduced from a manufacture man day of 
the whole motor. 

[0012] Furthermore, in this invention, when the above-mentioned coil arrangement object is constituted 
including a plate-like base material which supports two or more coils, a coil arrangement object can be 
thin-shape ized and flattening of a motor of this invention and a miniaturization can be attained also at 
this point. 
[0013] 

[Embodiment of the Invention] Hereafter, one example of this invention is explained based on a drawing. 
Drawing 1 - drawing 4 show one example of this invention, drawing 1 is the cross section of the motor 21 
of this example, drawing 2 is the plan in which being the plan showing magnetic pole arrangement of the 
hoop direction of the permanent magnet pieces 31 and 32 of this example, and showing magnetic pole 
arrangement [ in / in drawing 3 / the same location of the hoop direction of the permanent magnet pieces 
31 and 32 of a pair ], and drawing 4 is the plan of the wiring substrate 25 of this example. 



[0014] Hereafter, the configur! 




of a motor 21 is explained with referenci 




ach drawing. As shown in 



drawing 1 , the stator 23 and the rotator 24 are arranged in the casing 22 of a motor 21. By the motor 21 
of this example, a stator 23 is equipped with the wiring substrate 25 which is the coil arrangement object 
built in casing 22, and the rotation members 26 and 27 of the pair contained in a rotator 24 at the 
direction both sides of an axis of the wiring substrate 25 are arranged. The rotation members 26 and 27 



was fixed to the side which counters mutual [ which meets in the direction of an axis of the supporter 
material 29 and 30 of the shape of a circular ring of the pair fixed to the axis of rotation 28 of a motor 21 
at the inner circumference edge, and the supporter material 29 and 30 ]. As shown in drawing 2 (l) and 
this drawing (2) at these permanent magnet pieces 31 and 32, respectively, as an example, each magnetic 
pole ranges 33 and 34 for every angle of 60 degrees are set up, respectively, N pole and the south pole are 
magnetized by turns along a hoop direction, respectively for every [ each magnetic pole range 33 and ] 34, 
and the magnetic pole of the magnetic pole ranges 33 and 34 on the diagonal line is mutually set to 
reversed polarity. Furthermore, as shown in drawing 3 , each magnetic pole ranges 33 and 34 of each 
permanent magnet pieces 31 and 32 are arranged so that the magnetic pole of reversed polarity may 
counter mutually along the direction of an axis. Said supporter material 29 and 30 is constituted so that 
the distance mutually defined beforehand with the spacer 35 with which the axis of rotation 28 was 
equipped may be maintained, while being fixed to the axis of rotation 28 at the method edge of the inside 
of radial. 

[0015] As shown in drawing 4 , with printed wiring, (a coil 36 is called when naming generically) is 
formed in two or more coils Ul, U2:Vl, V2:Wl, and W2, and said wiring substrate 25 is constituted by one 
[ at least ] surface which attends each rotation members 26 and 27 of the insulating substrate 39 
currently formed in disc-like from the electric insulation material which constitutes said wiring substrate 
25. Each coil 36 is arranged along the hoop direction of the wiring substrate 25, and it connects mutually, 
and the coils Ul and U2 of the pair located on the diagonal line are formed in the configuration which the 
magnetic flux of the same direction generates to the surface of the wiring substrate 25 when current is 
passed. It is formed in the configuration with which a pair each of other coils Vl, V2:Wl, and W2 are 
satisfied of the same conditions. 

[0016] The rotating magnetic field which advance in the direction of right-handed rotation of the wiring 
substrate 25 are formed in these pairs each of an of coils Ul, U2:V1, V2:W1, and W2 by carrying out 
sequential energization along the direction of right-handed rotation of drawing 4 as an example. The 
circuit element 37 which controls the energization to a coil 36 etc. is arranged at the periphery section of 
the wiring substrate 25, and the magnetometric sensor 38 for detecting the rotational frequency of a 
rotator 24 is arranged at the inner circumference section of the wiring substrate 25. On the other hand, 
said axis of rotation 28 of said rotator 24 is supported by bearing 39 free [ the rotation to said casing 22 ]. 
[0017] Hereafter, actuation of a motor 21 is explained with reference to each drawing. As mentioned 
above, the rotating magnetic field which advance in the direction of right-handed rotation of the wiring 
substrate 25 are formed in the coil Ul of the wiring substrate 25, U2'Vl, V2:\Vl, and W2 by carrying out 
sequential energization along the direction of right-handed rotation of drawing 4 as an example by said 
circuit element 37. Running torque occurs in the rotator 24 containing the permanent magnet pieces 31 
and 32 by the magnetic coupling of each coil 36 and each magnetic pole of the permanent magnet pieces 
31 and 32, and the rotation drive of the axis of rotation 28 is carried out. The rotational frequency of the 



are equipped with the permanent magnet pieces 31 and 32 of the shape of a ring which was contained and 



axis of rotation 28 is comp^J^bm the time density of the detecting sijU^when said magnetometric 
sensor 38 formed in the wiring substrate 25 detects the magnetic flux from the magnetic pole of each 
magnetic pole ranges 33 and 34 of the permanent magnet pieces 31 and 32. 

[0018] In the motor 21 of the above example, in order to remove a coil iron core which was explained with 
the conventional technology, said wiring substrate 25 was used and it considered as the configuration of 
core loess. On the other hand, it is assumed by considering as core loess that the air gap in a magnetic 
circuit becomes large. In this example, in order to prevent generating of such fault, the permanent 
magnet pieces 31 and 32 were arranged at the both sides of the wiring substrate 25. thereby, magnetic 
coupling of the wiring substrate 25 and the permanent magnet pieces 31 and 32 will be carried out in the 
location of the both sides which meet in the direction of an axis of the axis of rotation 28 of the wiring 
substrate 25, the reinforcement of both magnetic coupling increases, and the effectiveness of a motor 21 is 
markedly alike and increases. Therefore, since the output of the motor 21 of this example can be 
increased, the use of the motor 21 of this example is expanded from a low-power output use to the object 
for high power. 

[0019] Moreover, the output of a motor is made for the motor 21 of this example to increase, as the 
configuration which includes a coil arrangement object as a stator was adopted and mentioned above 
using the configuration which contains the magnetic substance as a rotator. Therefore, the necessity 
using the configuration which is [ iron core / which gave the coil ] bulky is canceled, and the configuration 
of a motor 21 can be flattened and it can miniaturize. Moreover, since it is not necessary to use the iron 
core which gave said coil, the man day which manufacture of such an iron core takes is reduced from the 
manufacture man day of the whole motor 21. 

[0020] Moreover, in this example, since a mutually different magnetic pole is magnetized by the same 
location of the hoop direction of each permanent magnet pieces 31 and 32 of the direction both sides of an 
axis of the wiring substrate 25, since the magnetic flux from each coil 36 of the wiring substrate 25 can 
carry out magnetic coupling to each magnetic pole of each permanent magnet pieces 31 and 32 strongly, 
respectively, it can increase the effectiveness of a motor 21 also at this point. 

[0021] Furthermore, in this example, since the wiring substrate 25 with which two or more coils 36 were 
formed on the insulating substrate 39 as a stator 23 is used, the stator 23 of a motor 21 can be 
thin-shape-ized, and flattening of the motor 21 of this example and a miniaturization can be attained also 
at this point. 

[0022] It is not limited to the above-mentioned example, it can connect with the mode which shows the 
slice coil which cuts thinly the material around which the metallic thin plate was wound spirally with a 
slicer etc. as a coil arrangement object as an example, and is obtained to drawing 4 electrically mutually, 
and the member obtained by carrying out mold to tabular with an electric insulation resin material can 
also be used for this invention. 

[0023] Moreover, an example of this invention is not shown, and those operating quantity is not limited to 
the above-mentioned example, either, and two or more wiring substrates 25 are used for the example of a 
configuration of said wiring substrate 25 and rotation members 26 and 27, and you may make it form said 
permanent magnet pieces 31 and 32 in the mode each wiring substrate 25 of whose is pinched. 
[0024] 

[Effect of the Invention] According to the flat mold brush loess direct-current motor of this invention, two 
or more magnetic substance counters in the direction of an axis, and is fixed to the axis of rotation by the 



s m^^Wized by turns by the hoop direction, ad^^e 



same axle, a unlike pole is m^^tized by turns by the hoop direction, ad^^e coil arrangement object 
was arranged among two or more of these magnetic substance by the above. Two or more coils which 
generate magnetic flux are arranged along the hoop direction by the coil arrangement object in the 
direction of an axis. It energizes to two or more coils of this coil arrangement object, and the rotating 
magnetic field which advance to the hoop direction of a coil arrangement object are generated. 
[0025] since the magnetic substance is arranged at the both sides of a coil arrangement object when 
according to this invention said rotating magnetic field occur and the axis of rotation rotates, magnetic 
coupling of a coil arrangement object and the magnetic substance will be carried out in two or more 
locations which meet in the direction of an axis of the axis of rotation, the reinforcement of both magnetic 
coupling increases, and the effectiveness of a motor is markedly alike and increases. Therefore, the 
output of the motor of this invention can be increased and the use of the motor of this invention is 
expanded. 

[0026] Moreover, the output of a motor is made for the motor of this invention to increase, as the 
configuration which includes a coil arrangement object as a stator was adopted and mentioned above 
using the configuration which contains the magnetic substance as a rotator. Therefore, the necessity 
using the configuration which is [ iron core / which gave the coil ] bulky is canceled, and the configuration 
of a motor can be flattened and it can miniaturize. Moreover, since it is not necessary to use the iron<;ore 
which gave said coil, the man day which manufacture of such an iron core takes is reduced from the 
manufacture man day of the whole motor. 

[0027] In this invention, when a mutually different magnetic pole is magnetized by the same location of 
the hoop direction of each magnetic substance of the direction both sides of an axis of the 
above-mentioned coil arrangement object, since the magnetic flux from two or more coils of a coil 
arrangement object can carry out magnetic coupling to the magnetic pole of the both sides of a coil 
arrangement object strongly, respectively, it can increase the effectiveness of a motor also at this point. 
[0028] Furthermore, in this invention, when the above-mentioned coil arrangement object is constituted 
including the plate -like base material which supports two or more coils, a coil arrangement object can be 
thin shape ized and flattening of the motor of this invention and a miniaturization can be attained also at 
this point. 



[Translation done.] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the cross section of the motor 21 of this example. 

[Drawing 2l It is the plan showing magnetic pole arrangement of the hoop direction of the permanent 
magnet pieces 31 and 32 of this example. 

[Drawing 3l It is the plan showing magnetic pole arrangement of the hoop direction same location of the 
permanent magnet pieces 31 and 32. 

[Drawing 4l It is the plan of the wiring substrate 25 of this example. 

[Drawing 51 It is the cross section of the conventional wiring substrate built-in motor 1. 

[Description of Notations] 

21 Motor 

23 Stator 

24 Rotator 

25 Wiring Substrate 

26 27 Rotation member 
28 Axis of Rotation 
29.30 Supporter Material 

31 32 Permanent magnet piece 
33 34 Magnetic pole range 

Ul, U2, VI, and V2: - Wl and W 2 and 36 Coil 
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W«*fpJj^flfJ^«-*^«^^" 3 1, 3 2 <o«^ipj(ora— 
fitB«-«ffiS^Sft^affidsapKSixXV^ox% ffi^ 

SS2 5^n^;l,3 6^f)^E*{i, €-7}<^^>ir3 
1, 3 2 0#«ffi^-t^ix»<««JB'&X-#^^'C. 

-So 

[0 0 2 1] *»S«li:*3l^T, P^T-2 3^1 

50 j»iK2 5*fflW^©-e, *-^2HOl£?2 3 



# 

(4) 



[0022] *3sw«. ±.&Mmmwmztiz>i><DT~ 

6 * 9 >f * =» W zi'SrB 4 {r^-rffi^tcffiSiw^^WJ-S^ 

[0023] m&MEMm&2 5*>®mmt2 6> 

1^2 5 Sraftttttffl IT, «-@E^Sffi 2 5 Srfl&triBM* 
lc«fE*^«^>i"3 1. 3 2«:Rtt*J:5fcLTfcJ: 

[0 0 2 4] 

ER#* s E«**tSJ: 5 J- L/b a = A*R#t-f*. tt 20 
[0 0 2 5] #a5W^J:*ttf. WEEMEBM^^iUT 

[0026] ehe^l-ok 
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So 

[0 0 2 7] *|gM^*5V^T. ±IE = -f /^ERfr^tt* 

[0 0 2 8] #3WJU:*3^T. -tfE^/t-gERfr 

^oJH^Rkx /hUktHSi 

[13 1 ] *H*«^^~^ 2 1 WliT^^o 

[B2] *HJ£«0*^«^>t- 3 1,32 <7)«*fi)0« 

im 3 ] Tk^^&^t 31, 32 comiifam— &m.<owm 
Easr^-r^ffiia-cfcSo 

[B4] *Hlfc0»tf>E»X« 2 5 0?IiT'fc6o 
[B5] l ^iiBX'fc 

2 1 ^e— ^ 
2 3 

2 4 HUE-?- 

2 5 E&££ 

2 6, 2 7 tHlte^W 

2 8 EH&tt 

2 9. 3 0 

3 1,32 *^«^>t- 
3 3, 3 4 B£fi£$aB 

U 1 , U2, VI, V 2 : Wl , W2, 36 =r^/U 
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